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Rxxx, the reflectance for a xxx nm wavelength.
For WDI: (Tsurf -Tair)i, the average values of (Tsurf -Tair) on all the pixels in the area of interest for the tree i, and (Tsurf -Tair)WW -(Tsurf -Tair)WD the hypothetical (Tsurf -Tair) values of pixel displaying the same NDVI than the considered trees under WW or WD conditions, respectively. In this study the four extremities of the trapezoid shape (well-watered vegetation, water-stressed vegetation, saturated bare soil, and dry bare soil) were estimated on 0.5% of the pixels with the lowest or highest NDVI. All the pixels of this selection were used whatever their origin (trees, grass, soil Table S2 . Mixed-effect models selected for the extraction of BLUPs of genetic values. Models selected were those with the lowest Bayesian Information Criterion (BIC), among several mixed models.
Trait

Mixed-model TCSA
Trait acronyms as in Table 1 .
P is the phenotypic value of genotype, G the random genotypic effect, S the fixed effect of watering scenario, A the fixed effect of the device (IRGA) used, V the fixed effect of the air VPD, R the position of the tree according to the T-LiDAR, D the measurement date and E the elevation within each day of measurements (3 elevations per day), e the residuals. Analyses were performed on the 'multi-scenario' dataset (WW+WD).
For R, three positions were defined (1, 2 and 3) since the T-LiDAR device was positioned every five trees along each row. R=1 means that the T-LiDAR was in front of the tree, R=2 was used when there was one tree between the considered tree and the TLiDAR, and R=3 for a two tree interval between the tree and T-LiDAR. Figure S1 . Evolution of soil water potential during the experiment. Soil water potential (Ψsoil) was measured at 60 cm depth by Watermark® probes for the subset of 13 trees (7 well-watered, WW, and 6 water deficit, WD) monitored during summer 2017 in Montpellier. All trees were well-irrigated (2h everyday) until July 5 th (black line). The irrigation was then limited to 2h twice a week for the WD trees. The date when the measurements were undertaken (imagery, fluorimetry, porometry) is indicated with a black arrow. Relationship between surfaceto-air temperature difference (Tsurf -Tair) and NDVI from images taken on July 28 th (flight time from about 10 to 11am UTC). Grey points represent all the pixels including soil, weed and trees' foliage whereas red and blue points are the mean values of Tsurf -Tair and NDVI for each individual tree (blue: WW trees, red: WD trees). Solid lines represent the trapezoid shape used for computing WDI (see Table S1 ). Extremities of the trapezoid represent "well-watered vegetation" (top left), "water-stressed vegetation" (top right), "saturated bare soil" (bottom left) and "dry bare soil" (bottom right) conditions. 
